deuterated solvent as the internal standard (CDCl3, δ 7.26 ppm for proton NMR, δ 77.16 ppm for carbon NMR; CD3OD-d4, δ 3.31 ppm for proton NMR, δ 49.00 ppm for carbon NMR; DMSO-d6, δ 2.50 ppm for proton NMR, δ 39.52 ppm for carbon NMR). Data are presented as follows: chemical shift, integration, multiplicity (br = broad, s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet) and coupling constant in Hertz (Hz). Mass spectra were recorded on the Bruker Agilent1290 MicrOTOF Q II. Melting points were measured on a melting point apparatus and were uncorrected. The ee values determination was carried out using chiral HPLC (Waters) with Chiracel AD-H column, Chiracel OD-H column and Chiracel AS-H column. Optical rotations were measured on a Shanghai ShenGuang SGW-2 Polarimeter at λ = 589 nm. Optical rotations are reported as follows: [α]D 25 (c=g/100 mL, solvent).
Starting materials
β-Keto Esters were prepared according to reported procedure. 1
Preparation and characterization of the Squaramide-Containing Phase-Transfer Catalysts
General Procedure: Squaramides 1 were prepared by established method developed by Rawal group 2 . 200 mg 1 was dissolved in anhydrous THF, 1.1 equiv of benzyl bromide was added, the mixture was refluxed under N2 for 12 h, the resulting mixture was concentrated and purified by flash column chromatography. There are four CF3 groups in the molecule 2a, since the coupling of carbon and fluorine, the 13 C NMR is complex, so we just give the peaks and the raw spectra. 13 There are four CF3 groups in the molecule 2c, since the coupling of carbon and fluorine, the 13 C NMR is complex, so we just give the peaks and the raw spectra. 13 
General procedure for asymmetric fluorination of β-keto esters
To a solution of β-keto esters (0.1 mmol) 3 and catalyst 2e (4.6 mg, 5 mol %) in ether (1 mL) was added 2M K2CO3 solution (100 μL), then the solution was cooled to -10 °C, NFSI (37.84 mg, 0.12 mmol) was added in one portion, the mixture was stirred vigorously for 4 h, quenched with 10 mL saturated NH4Cl solution, extracted with ether (10 mL). The organic layer was dried with anhydrous Na2SO4 and concentrated. The crude product was purified by column chromatography on silica gel (petroleum ether/ ethyl acetate/).
Characterization of fluoric products 4(S)-tert-butyl 2-fluoro-1-oxo-2,3-dihydro-1H-indene-2-carboxylate 4a
Colorless oil, 24. 
HPLC traces of compounds 4a-4h

